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-\otc: -l his clLrcslion paper contair.ts t\\o parts A ancl B.
Parl A is conlpulsor,r'u'itich carrics 25 rrarlis. ,\nsuer eil rlLrcstions in Part.,\.
Part B consists o[ 5 Units. i\us\\'cr a]r\'one lirll clLrcstion tiont each Lrnit.

Each qLrcstion ctrrries l0 nrarl<.s und nral hirre a. b as sub qtrr:stir-rrrs.

PAR't -,\

I a) ( lassilr tlre tbllou,ing as open or closed
On-OiT sri itch. (ii) Iioonr air-conclitioncr'

(25 \{arlis)
loop svste n.r u ith valici reasons (i) .An electrical

b) \\ irr do rtrrr rrccd a l'eeclback controlicr'.).l Lrstrl_r

e ) \\ irat urr: ti.rc ellccts ol' inlegrai contr()l action'.)
(i) irinci the peali oversi"toot lbr Lrnit step rcsponse

transler firnction. G1s,; -
.ir+16^i+.64

.r) OLrtliue the Bocle plot 1br a Proportional lntegral controllcr. i2l
1l ( onrpure belueen absolLrte stabiiitr. conclitional stabilitr ancl relatilc stabiiirr lf I

g) Dlrtri lite lttrirtr 1ri,,t ii rr t ir:til(s) I t -- 
t

I i,
h) \\ lrat is a Plrase Lau cornpeLrsntor irnd rhr is it rrsed:l

i) \\'irat, are tlle aclr,,antaqes irl- Stale r,,ariablc nrodel of'clr,nalric svsterl'J

"i) LIot,clo 1,oLr cleterrline thc s),stenr eigc-rr valr-res ancl *'hat is its role in

rcspon sc'7

I"\l{'r - l}

2. [)ctcrrrinc thc transicr iirrrction lbr tirc birrcli ciiagmnr shou,n in Figure l.
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o[' the s] steut clescribcd b) closed loop
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(50 \larlis)
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Figure: 1
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3 a) DistingLrislt bcttreen Open loolt corttrol s)stcnr ancl closecl looll ctlrllro) s\slerll .

b) ,A iuo phase .,\('ser\'o rtroLorhas tlle fbllou ing- llararlletcrs
Starting torrlLrc ' 0. 166 N-rtt

lncrtia "" I r 10-': lig-rttl
Supplr roltagc: I l5 V
N,, I,,lt,l ;.ttt:Ltlltt' r e lrre itr iU-l rlttl se e

AssLrnrinrl torqLle - slteecl cur\c t() be line'ar rtrtcl zertt t iscttrts liictiorl" c.lcrir.e thc trarrsler

liuruti()n. ll+6i

4. ',The

G(s)

6. Deternr ine

G(s)

un it1

the values

K(s+1)

st+Bst+5s'+,1
feedback.

ollen looll transl'er liutction of an Lrnitl I'eedback colltrol sr ste ttt is uit et.t rt:

K

s(l + s'f)
l)ctelptipe thc liictctl br s'hich the luirr'li'shoLrt.l hu rrrLt ltiplicrl s,r tlrltt tlre oVst'slltlot o1'

the rrrriiv sLep resllonsc be rcclucecl liorlr 80%, to 25%,? J l0l
olt

-i.1) De-terntine thc clantltir-rs nltio ancl natLtral ti'cclLtencr ol'the svstelll il'thc derivative

lccclbacl< is absent (l{t,-0) in thc closccl loop s1 slertt sho\\'ll irr IrigLrrc 2. \\ihat is the

sttaclr stAlc crror rcsLtltittg liorll Lttlit rarrp irlput'?

i)etcrnrirte thc- tlcrivatir e tcctlllacli ctltlstant'l(i,'
thc svstent to 0.i. \\"lrat is the stc-acll stAtc err(lr

scLtin!. ol the cler ir atir e l'ccclbltcli ctltlslattt')

R(s) + ...

-_-.-}i,'

c(s)

b)

l. Sl.ctch the rttot loclts

r alr.re s o1' l(. Slietch
s\ ster.n loop trarlslcr
locus of the s1 stettt.

l"igure:2

rrl- I( arril li. so thlt thc sr stetrr ti hrlsc olle-n lotlll trttnsi'cr lirnctitlrl is

ttscilllLes at a it'eqLrcncl gf itscillatitltls ol 2 raclr'scc. AssLtllle

OR

cil thc Lrnilr l'eeclbacl<

fltc nerr root loCLtS ti he tt a sirnlllc 1'lr-llc tlt r : 5 is adciecl ttl the

lirnctittrt. IIcnce irrtl icate tilc el'lce t 91'litlcl irlq this pole citl thc rttgt

I l0l

n,lrich ri ill incrcase tltc clantpirlg ratio ill
resultin,l liotn Ltrtit ruttttlt ittpLrt s itll this

l-i -il

[1 0]

K
systelr having G(s) = ,r 

- 

tor postttve
.\ t -J 1 -



1r-{sr J)
8. Inrestigate closecl loolt stabilit) ol- a 5_\stenr Iral'ing C,ts.1 Il1sl t 

- ..- Ltrirrq N1q11i51
\(s- -)

cr.itcrion. Dctcrrlinc the linritin! r'alue o1-'l(' fbr stabilitr. [10]
ot{

c). Design a le acl contpensator tbr thc svstert.l r,r'rth alr ope rl-ltltlll tt-arrst-er fitnction

/(
ti(s,t Ii'r'tlte illctilielrti"tl: 

"l 
ll-'clul'ilti(rll Ll'l (tl (t'll5tillll' A iU lrrltl

'' (l '01'1
phase nraruin. 1t,,,,, , 30u. I 101

10. I-or tlte svslertt git'etl bclori'" obtaitl:

lr) lel.-, ittlrttt t csll,'tl:c
h ) Zu|o stAlu l csl)( )llse

e ) I t,tltl t'(\ lr, llt\c.

1 1 .- lt,l r',(0) I

1 ll \ tt land

0lt
I l.a) Distinguish ltcruccn lransf-er l'irnction u]oclel and Statc S;racc rllocicl.

b) Diaqonalize lllc s)'stclll rllatrir gir'erl bclorv
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